Introduction
Danazol (a 2,3-isoxazol derivative of 17a-ethinyl-testosterone) has been described as an active pituitary gonadotrophin inhibitory agent, suppressing the pituitary-gonadal axis in animals (Dmowski, Scholer, Mahesh & Greenblatt, 1971 ; Eldridge, Dmowski & Mahesh, 1974; Potts, Beyler & Schane, 1974; Pedroza, Vilchez-Martinez, Arimura & Schally, 1978; Dmowski, 1979; Dixit, Agrawal & Varma, 1981) and in man (Sherins, Gandy, Thorslund & Paulsen, 1971;  Skoglund & Paulsen, 1973; Ulstein, Netto, Leonard & Paulsen, 1975; Paulsen & Leonard, 1976) . Danazol appeared to suppress spermatogenesis by depletion of spermatocytes, spermatids and spermatozoa (Sherins et ai, 1971) (1975) suggested that Danazol acts by inhibiting spermato¬ genesis at the spermatocyte/spermatid level. In most studies (Dmowski et ai, 1971; Eldridge et ai, 1974; Pedroza et ai, 1978) , animals without functional gonads or immature rats were used to assess the antigonadotrophic properties of Danazol. According to Barbieri et al. (1977) , these studies are not directly applicable to animals with intact gonadal function. At all tested doses (1-25-10 mg/kg s.c.) of Danazol in male rats, serum LH and FSH concentrations were unsuppressed, whereas the suppression of serum testosterone appeared to be dose-dependent (Barbieri et ai, 1977) .
The purposes of the present investigation were (1) to study the antigonadotrophic effects of Danazol in intact mature male rats by measuring serum gonadotrophin concentrations, and (2) to examine the effect on the different steps of spermatogenesis by counting the different types of spermatogonia. In earlier published reports (Dmowski et ai, 1971; Eldridge et ai, 1974; Pedroza et ai, 1978) Danazol had antigonadotrophic effects in rats at a dosage of 4 mg s.c. given daily, and so this dose was used throughout the present study.
Materials and Methods
The experiments were started with 3-month-old male outbred Wistar rats (Cpb:WU) with a body §Present address: S.S.D.Z., Delft, The Netherlands. weight of about 300 g. The animals were allowed free access to dry pellet food (RMH-TM HOPE-Farms, Woerden, The Netherlands) and tap water. (LH) were measured by double-antibody solid-phase radioimmunoassays using the rat gonadotrophin kit reagents kindly supplied by NIAMDD, Bethesda, Maryland, U.S.A. The measurements were expressed as ng/ml in terms of the NIAMDD-rat FSH-RP-1 and LH-RP-1 standards, respectively. The minimum detectable concentrations were 10 ng LH/ml and 50 ng FSH/ml. The precision was 5-9% within assays and 6-7% between assays for duplicate measurements of FSH in a serum pool (mean: 264 ng/ml in 15 consecutive assays). For LH these values were, respectively, 3-9% and 9-6% (mean: 59 ng/ml in 15 consecutive assays).
Testosterone was measured by a dextran-coated charcoal radioimmunoassay after extraction of serum samples with diethyl ether. The antiserum used was raised in a rabbit and directed against testosterone-3-(0-carboxymethyl)-oxime-BSA. The sensitivity of the assay was 01 µ / and the precision, as calculated from a serum pool (mean value: 1·85µ 1/ 1 after 14 consecutive measurements), was 3-9% within assays and 5-7% between assays.
Histology. The left testis from each animal was fixed in Bouin's fluid, dehydrated in 70% ethanol and embedded in paraffin wax. Duplicate transverse sections of 5 µ were taken from the midportion of the testis and stained with periodic acid-Schiff (PAS) with and without prior diastase digestion. For histological measurement, the germ cell maturation sequence of 14 stages as proposed by Leblond & Clermont (1952) (-20°C) and stored at 4°C until analysed. Staining was carried out as described elsewhere (Tannenbaum, Cassidy, Alabaster & Herman, 1978; Hamilton, Habbersett & Herman, 1980) . Briefly, 1 ml cell suspension (about 3 106 cells) was centrifuged for 10 min at 370g and the ethanol was discarded. The cell pellet was resuspended in 1 ml staining solution consisting of 0-1 mg Mithramycin (Serva Fein Biochemica, Heidelberg, West Germany) per ml 15 mM-MgCl2 in 0-85% NaCl (w/v). Staining was carried out in the dark at room temperature for 30 min. Flow-cytometric analysis was performed on an Ortho System 50-H (Ortho Instruments; Westwood, MA, U.S.A.) using the 457 nm line of the argon ion laser at 200 mW power. A Coulter counter was used to count the number of cells in 1 ml of the cell suspension. The total cell counts per volume were needed for calculation of the total number of the different cell types in the testis.
Statistics. Statistical analysis was performed by using the two-sided Mann-Whitney U test. Differences were considered to be statistically significant when < 0-05. (Fig. 1) . Also a significant ( <005) decrease in total testicular weight was observed (Fig. 2) after 39 days of drug administration.
Results

Serum hormone concentrations
Gerjn cell populations No significant effects of Danazol on the numbers of the different types of spermatogonia or on the numbers of preleptotene primary spermatocytes were detected (Fig. 3) .
Proliferative activity of testicular cells
An example of a flow-cytometric histogram of untreated testicular cells is presented in Fig. 4 (Barbieri et ai, 1977) . Histological counting showed no significant influence of Danazol treatment on the different types of spermatogonia. This supports the evidence that anti-gonadotrophic treatments have similar effects on the specific stages of spermatogenesis (Russell, Malone & Karpas, 1981 (Monesi, 1962) . The number of cells in the S-phase therefore reflects the proliferative activity of cells in the early stages of spermatogenesis. From the decrease of cells in the S-phase during Danazol administration (Fig. 5) van Gasteren, Beck & Herman, 1986) . Finally, during Danazol treatment a drop in total numbers of cells takes place (Fig. 5) . The uncoupling of the effects on the total number of cells in the S-phase from effects on gonadotrophin concentrations suggests that, at least initially, the early stages of spermatogenesis are relatively independent of serum concentrations of FSH, LH and testosterone. It can be concluded that Danazol suppresses serum concentrations of gonadotrophins in intact adult male rats and inhibits spermatogenesis from the preleptotene stage of the primary spermatocyte onwards. It also has a direct or indirect inhibiting effect on the proliferation of spermatogonia and/or primary spermatocytes.
